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1. Introduction 

1.1. Background 
The ‘Scale up of Sustainable Water Access’ (SUSWA) project was conceived by WML, Aqua 
for All and AMREF in a mutual agreement to build on the WASHEC project’s heritage. It 
contributes to AMREF’s ambition of achieving sustainable water access to communities it 
works with. Specifically, the SUSWA project intends to: 
1) use momentum of previous projects and collaboration in providing water to communities 

in Kajiado County; 
2) diversify water access strategies in order to sustain water availability; 
3) scale up sustainable access to water by virtue of synergy with parallel Dutch WASH 

Alliance Programme; 
4) tap into each others’ knowledge and expertise through continued knowledge exchange 

missions. 
 

1.2. Focus 
The main objective of the knowledge exchange missions is to increase the capacity of 
AMREF and other Kenyan WASH Alliance (KWA) members in their efforts to provide 
sustainable water access. The missions of the SUSWA project so far are focussing on 
knowledge sharing of strategies to diversify water access, specifically on 3R technologies. 
This mission of July 2014 was aiming at increasing the capacity of participants in rainwater 
harvesting techniques (3R). Two case studies were examined, using Google Earth and 
Global Positioning Systems (GPS) applications and tools (see also appendix 2 for objectives 
of the mission). 
 

1.3. Outline of the report 
This report gives a brief overview of the achievements made during the knowledge exchange 
mission. It starts with a description of the roof water harvesting case study, followed by a 
chapter on Google Earth and smartphone GPS applications. Next is a description of the case 
study on rainwater harvesting in the Mepukuri sub-catchment. The most important findings 
will be summarized in the conclusion. Finally, a follow-up approach is provided which 
contains the next steps that will be taken towards the successive knowledge exchange 
mission.  
 
As part of the knowledge sharing and make all information easily accessible to everyone this 
report and additional information such as books, websites and maps referred to during the 
mission are made available on this website: http://www.samsamwater.com/suswa 
 
 

 

http://www.samsamwater.com/suswa
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2. Roof water catchment 

 
A main part of the training was spent on Roof Water Catchments, both on construction and 
water quality as well as designing water volumes and the required tank storage. These 
issues were discussed at the office and trained in the field. 
In the office session relevant issues were presented and discussed by the team: 

 Construction to prevent contamination. 

 Water quality and the need for further treatment. 

 Further technical options and techniques. 
 
A one day training activity was carried out in the field at the Ilkimunyak school, having an 
existing roof water systems. AMREF intends to help out with the improvement of the system. 
 
For the training exercise the team was split up in three groups, each making an assessment 
of positive and negative observations of the existing system, distinguishing on: 

 Technical (construction)  

 Water quality 

 Social economical 
 
GPS was used to measure the dimensions of the roof. To compare the results, these were 
also measured by a tape-measure. 
 
After the field assessment, the observations were briefly discussed in one of the class rooms. 
The participants pointing their colleagues on special observations, asking questions like: 
“have you seen that ……. (e.g. the vent pipe of the latrine was broken)….? ”. This was an 
exciting and very helpful exercise.  
 

 
 
 
Discussion on roof water harvesting in one of the class rooms of the school 
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Back at the office (Miriam’s village inn, Sultan Hamud) the findings were discussed and 
reported. Each of the groups estimated the volume of rainwater that is captured, using the 
measurements they made of the school roof, both of the existing system  and the volume 
that could potentially be harvested if the school would collect the rainwater from all the roof 
surface. It was interesting to see how the results depended on the accuracy of the field 
measurements, assumptions on the amount of water that is lost by bad guttering (splashing 
over) and the amount of yearly rainfall. There was discussion as well on the required demand 
(2 litres per pupil per day according to the present situation, or 5 litres according to Kenyan 
standards) 
 
The next day it was explained how to design the required volume of storage tanks. 
The SamSamWater Rainwater Harvesting tool (http://www.samsamwater.com/rain) was 
demonstrated. There was no time to practise this intensively. However it was made clear that 
you need to design specifically on the amount of water that can be available in the dry 
season, taking into account dry years. The results show that the amount of water that can 
potentially be harvested is more than the required demand. Thus the volume of the tanks, 
and thereby the amount of money for buying (or constructing) tanks is determining the 
success of the roof catchment. 
 
Main lessons learned from  the Roof Water Catchment training can be summarized as 
follows: 
1) Roof water can be good quality drinking water  when basic requirements are fulfilled: 

• It has filters and first flush removal 

• Tank is closed, screened and ventilated 

• The water point is hygienic 

• Roof and gutters are cleaned and well maintained 
      Most of these requirements are not fulfilled.  
 
2) Assuming that the gutters and pipes are designed and constructed according to 
standards, the amount of water can meet the dry season demand if the money is available  
to have enough tank storage volume. 
 
3) there is a definite need for hygiene and sanitation awareness. 
 
  

http://www.samsamwater.com/rain
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3. Working with Google Earth and smartphone GPS applications 

 
During the 2013 Knowledge Exchange mission the use of Google Earth and GPS 
measurements using smartphones was introduced.  
 
Google Earth can provide you with information on for example the size of the catchment, the 
vegetation, the direction of the rivers, the steepness of slopes, the existing and potential 
water harvesting sites, population density, etc. A study of your area of interest with Google 
Earth can serve as a good preparation for your field visit and will save a lot of time once you 
are in the field.  
 
Once in the field, you can use mobile GIS and GPS applications to make your field work 
easier. Among others, you can use mobile applications for measuring the surface of an area, 
measuring distances and measuring altitudes. You should however be aware of the 
capabilities and accuracy of these tools. 
 
During this mission a recap was given on the use of Google Earth and smartphone GPS. 
After the recap the participants were introduced to additional features of Google Earth (such 
as the historical image feature) and other smartphone GPS applications. 
A manual on the use of Google Earth, the Rainwater Harvesting Tool, the SamSamWater 
Climate tool and GPS applications has been made after last year’s mission. These can be 
downloaded from http://www.samsamwater.com/suswa/ 
 
Special attention was paid on ways to share and save GPS measurements and Google Earth 
files. In this way Google Earth can not only be used to do analyses, but also as a way of 
reporting and sharing information. 
 

 
Example of Google Earth analysis and visualisation for the Mepukuri sub-catchment  

http://www.samsamwater.com/suswa/
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4. Mepukuri sub-catchment case studies 

 
The Mepukuri sub-catchment was selected for a practical exercise on rain water harvesting 
techniques and Google Earth/GPS analysis and reporting. The Mepukuri sub-catchment 
(latitude, longitude: -1.95°, 36.94°) is located near Enkoriko, about 20 km South-East of 
Kajiado town. In the catchment two potential sites for the construction of a sand dam had 
been identified on beforehand by the AMREF team. Using local knowledge and Google Earth 
analysis the catchment also seemed potentially suitable for a rock catchment and spring 
protection. 
 
For learning purposes the participants were split up in 3 groups, each group had to carry out 
a case study on either the potential sand dam, rock catchment or spring protection. 
 
The groups were given the following questions: 
 
Spring 

 Measure the water quality: what can you tell from this? Compare this water quality to 
at least one other water source in the area. Can you explain the differences? 

 Determine the spring discharge and the total yearly yield. 

 How can the spring be protected from contamination? 

 What options can you think of to buffer the spring water without touching the eye of 
the spring? 

 How big should the buffer capacity be? 
 
Rock catchment 

 How much water could potentially be captured by the rock catchment? 

 What size of storage facility would you recommend? Why? 

 What options could you think of to store the water? What are the advantages and 
disadvantages of each option? Which option do you recommend? 

 
Sand dam 

 Determine the gradient of the river using: 
o GPS 
o Google Earth 

How do they compare? Which one do you consider the most reliable? 

 Determine the average grain size of the sand. 

 How high would you recommend the sand dam to be? 

 If you would construct a sand dam with this height: how much sand and how much 
extra water could be stored behind the sand dam? 

 What is the most suitable technique for abstracting the water (scoophole, shallow 
well, infiltration well, etc.) and at which location? 

 
To answer these questions each group has collected and combined information from the 
following sources: 

 Google Earth reconnaissance of the sub-catchment in the office. 

 GPS measurements (using the smartphones of the participants) of locations, 

distances and surface areas in the field. 

 Water quality measurements (electrical conductivity, indicator test-strips for nitrate, 

iron, etc.). 

 Other field measurements and observations to measure and dimension existing or 

potential rain water harvesting systems. 
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 Information from local knowledge based on communications with the inhabitants of 

the sub-catchment. 

Back in the office all groups combined the information collected in the field and carried out 
calculations to come up with a sketch design for the potential water harvesting systems. As 
part of the exercise each group had to email a Google Earth file containing the results of the 
field measurements. On Friday morning each group presented their findings and conclusions 
with the other groups. The other groups could give feedback and this proved to be a great 
way of learning from each other. 
  

 
Watering cattle from the spring pond 

 

 
Measurements at one of the potential sand dam sites 
 

Because  of the fact that one of the objectives was to learn more about sandfilters and other 
ways to improve the water quality, a brief presentation was given by Harry on the subject of 
sandfiltration. We decided to come back on this subject in one of the upcoming mission.  
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5. Conclusion and follow-up 

5.1. Conclusion 
The case studies proved an excellent learning exercise to apply the things that were learned 
the previous day in a practical way (in the field). The participants were encouraged to expand 
their existing knowledge and select a case study subject that they were less familiar with to 
increase the learning potential. The atmosphere in the groups was very open and everybody 
was very much willing to share their experience and learn from each other. This proved to be 
a great way of learning and experimenting with different methods and tools within a short 
time span. 
 
By experimenting and comparing different methods, tools and devices experience was 
gained on the advantages and disadvantages of each method. For example a smartphone 
GPS measurement proved to be a very good and convenient way to determine and share a 
position in the field with an accuracy up to a few meters. But GPS measurements are not 
accurate enough to actually measure detailed measurements such as the height of a dam. 
Measurements like this which require an accuracy of less than a few meters still require 
measuring with for example a tape-measure or a theodolite. 
 
The introduced modern tools such as GPS on smartphones and Google Earth really proved 
to be an added value as long as you are aware of their capabilities and limitations. 
 
A general learning point is the importance of always double-checking and verifying 
measurements in the field, no matter whether they are done with modern devices such a 
GPS or more traditional tools such as a tape-measure. It’s always good to check and verify, 
for example by comparing a measured distance to an estimation done by counting your steps 
and multiplying by the length of each step. 
 

5.2. Follow up 
During the week it was agreed upon with all participants that the second mission of 2014 will 
be held from 1-5 December 2014. This mission will focus exclusively on geophysical 
measurement techniques. Previous knowledge exchange missions have been addressing 
this topic. Next mission will elaborate on the things learned during these previous missions 
and will also introduce new, more advanced geophysical measurement techniques. 
 
To plan ahead for 2015 the participants were asked to write down the subjects that they 
would like to be addressed during the 2015 missions. The participants came up with the 
following topics: 
 
List of potential subjects for 2015 missions: 

- Water quality (2x) 

- Storage techniques (2 x) 

- Rain water harvesting techniques (cost effective) 

- Siting 

- Comm. Treatment and filtration 

- Distance + area GPS and Web 

- Wait (2x). This means: wait until we have had the KEx mission of December 2014. 

This list is not complete, but will be used as inspiration for planning future missions. The 
coming months the participants want to gain experience on the topics learned during this 
mission. Based on this experience and the things learned during the mission in December 
2014 the topics of 2015’s missions will be determined in January 2015. 
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At least it seems good to address water quality and treatment during one of the future 
missions. Previously siting of water sources, abstraction of water and measuring water 
quality have been addressed. So it seems logical that after learning about how to measure 
water quality the next step is to look at ways to improve on water quality.. 
 
Another subject to follow up is the use of these modern GIS/GPS technologies in the wider 
AMREF organization supplying information on specific AMREF interventions, mapping of 
AMREF activities (such as CLTS triggered communities, water points or hospitals), 
referencing photos and documents, promotion, communication, PR and more.  
 

 
 
 Example of how AMREF could present information on their website 
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Appendix 1 - Objectives 
 

The overall objective of this KEx mission is to enhance the capacity of AMREF Staff and local 

institutions to provide safe water and sanitation to the communities we are working with. 

The specific objectives this year for the mission will include; 

1 Recap on last year’s knowledge exchange mission on the use of Google Earth and 

mobile/GIS applications especially on mapping of project sites e.g. villages. Also on 

overlaying topographical maps on Google map to get more location details.  

2 Application of 3R water technologies. Focus on roof water harvesting and rain water 

harvesting in a catchment area. 

3 Undertake technical models/designs for; 

* Foul water device for roof and rock catchments water harvesting techniques  

* Filtration/draw off system for domestic water use from earth dams/water pans 

 

Initially AMREF had also following objective: 
  
Capacity build staff on hydro-geological survey including; 

 the use of a Terrameter 

 AB wide range and the way to improve it by use of ABEM booster and copper sulphate 

electrodes 

 Knowledge and use of TDEM 

It was decided that this objective will be focused on in the next TA mission.  
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Appendix 2 - Program 
 

    

13-Jul Sunday Amsterdam - Nairobi (Dutch experts)  

14-Jul Monday Security briefing, meeting Kimathi, Kurao and Omufwoko, travel 
to Sultan Hamud Maryam hotel, working session on roof water 
catchment  

15-Jul Tuesday Training exercise Roof Water Catchment Ilkimunyak School   

16-Jul Wednesday SamSamWater Water harvesting tool, introduction on Mepukuri 
sub-catchment 3R water sources assessment, first visit to 
Mepukuri and travel to Kajiado (ACK)  

17-Jul Thursday fieldwork Mepukuri sub-catchment, worksession at ACK, 
reporting in groups on the Mepukuri case. Nyama choma party 
(Texas restaurant)  

18-Jul Friday Presentations Mepukuri case study, learning points, discussion 
on follow up and next mission subjects, short presentation on 
sandfilters, travel to Nairobi KCO, briefing with Dr. Ndirangu  

19-Jul Saturday Dutch experts traveling to Amsterdam and elsewhere.  
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Appendix 3 - List of participants 
 
 

Name Organization E-mail 

Daniel Kurao Amref Health Africa in 
Kenya 

daniel.kurao@amref.org 

Wesley Langat Amref Health Africa in 
Kenya 

wesley.langat@amref.org 

Clement  Manyulu Amref Health Africa in 
Kenya 

clement.manyulu@amref.org 

Kenneth Ochieng Amref Health Africa in 
Kenya 

Kenneth.ochieng@amref.org  

Joel Sheti Mashuru Water Office, 
MOW 

jsheti@gmail.com 

Dennis Munai Kenya WASH Alliance dennis-munai@amref.org  

Tobias Omufwoko Kenya WASH Alliance tomufwoko@yahoo.com 

Samwel Jakinda NIA sjakinda@yahoo.com 

James Ramaita Dupoto & Maa  

Alex Musyoka SASOL Alexander@sasolfoundation.co.ke  

Joseph K. Kasere NOSIM kintoh85@yahoo.com 

Ruth Nataana Parsimei Amref Health Africa in 
Kenya 

parsimeiruth@gmail.com  

Chabi Brender Amref Health Africa in 
Kenya 

brenderwinnie@gmail.com 

Cock Mudde WML c.mudde@wml.nl  

Harry Rolf SamSamWater harryrolf@samsamwater.com 

Sander de Haas SamSamWater sanderdehaas@samsamwater.com  
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